The aim of this article is to assess how human capital, and more specifically training and experience, helps in forecasting and monitoring credit risk. It uses a survey of a sample of loan officers in a major French mutualist bank and applies analysis of variance and correlation to determine the relationships among variables. The study of these two components of human capital in SME loan officers shows that their ability to anticipate risk depends above all on their training rather than on their experience. Some methods of anticipating risk are more important than others. Loan officers monitor their clients in similar ways, whatever the degree and nature of their experience. The findings have two important implications for credit risk management and human capital: first, both technical and regulatory training is crucial to enable loan officers to anticipate bank credit risk, second, experience, whether in banking or as a loan officer, only makes a difference in monitoring risk. These results will be useful when banks are planning recruitment, career management and resource and skills allocation. They also suggest that staff knowledge management will enable banks to use their human capital effectively to reach their own objectives with regard to risk control, and those fixed by the regulators. This work is, as far as it is known, the first to study the role of human capital in managing credit risk. The authors show that training is more important than experience in default risk anticipation, but that experience is useful in risk monitoring.
INTRODUCTION
Assessing a debtor's credit or default risk is a key competence in banking (Lamarque, 2009 ). It depends -at operational level -on the loan officer (Bruns et al., 2008) who represents the bank's human capital (Andersson, 2004) . This human capital, as a component of intellectual capital, has been the focus of numerous contributions to the literature (Kucharcikova, 2014). Many of these contributions describe the two other components of intellectual capital as organizational (or structural) capital and client (or relational) capital, and describe how they interact in particular ways with human capital (Edvinson, 1997) . Subsequent research has dealt with the measurement of intellectual capital (Bontis, 1998 (Bontis, , 2000 Choudhary, 2010) . Linking intellectual capital to business performance or productivity has been achieved in different industries (Bollen et (Saengchan, 2007) .
While these different empirical contributions confirm the central role of intellectual capital in the financial performance of banks, a limit-ed number of studies question the specific role of human capital in controlling credit risk, particularly since the 2008 financial crisis (Curado, 2008) and the implementation of the Basel II prudential regulations. With this observation as its starting point, this article focuses on the role of human capital in credit risk management, as observed at operational level, and studies the influence of training and experience in the assessment of loan applications (Ottavia et al., 2011) . The very nature of credit, as a risky, complex activity, and the regulations that govern it, require a particular type of personnel management (Shih et al., 2010) . The literature review conducted by Hardeep and Bakshi (2016) shows that the initial and continuing education, experience and expertise of staff are major features of a bank's human capital (Subramaniam & Youndt, 2005; Choudhary, 2010 ).
This contribution starts by reviewing risk management practices in bank and discusses the loan officer's technical and relational approach to risk. Next, we examine the important place of human capital in banking activities, along with its features, before finally assessing the respective influence of training and experience in credit risk assessment and management. Some of our results are counter-intuitive and original: they show that loan officers' ability to anticipate risk depends above all on their training rather than on their experience, and that their degree of experience has little effect on their commitment to client monitoring.
CREDIT RISK
MANAGEMENT BY BANKS
Analysis of credit risk
Credit risk is one of the three main types of risk generated by banking, alongside financial risk and operational risk. It represents the risk that debtors will not respect their commitment to their creditor in terms of debt servicing.
Controlling this risk is the essential competence required in the sector, along with retail banking competences, and is central to the development of competitive advantage (Lamarque, 2009 ). This control takes the form of an agency relationship, in Jensen and Meckling's (1976) sense, in which the borrower, or "agent", promises the "principal", the bank, to repay the debt, and in which the asymmetric information possessed by each characterizes the relationship. According to Fama (1985) , this asymmetry can be counterbalanced by collecting information about the borrower, a crucial activity in banking (Froot & Stein, 1998) . Selecting borrowers in a way that reduces information asymmetry is, according to Freixas and Rochet (2008) , the principal role of a bank. Loan officers make this selection by anticipating the default risk when granting credit, and by subsequently monitoring the borrower.
Kharoubi and Thomas (2013) divide credit risk analysis in most cases into "empirical, statistical, and theoretical" assessment, but loan officers mainly conduct empirical analyses when assessing the risk of granting credit. This includes positive approaches (financial analysis and the so-called "tallying" method) and normative approaches (including ratios and ratings). According to Bruns et al. (2008) , the mostly used criteria for the "tallying" method, are the "5Cs of borrowing". These criteria are: (i) the firm's financial "capacity" to service the debt, (ii) the economic "conditions" in which the loan takes place, (iii) the firm's "capital", (iv) the "collateral" or guarantees provided, and finally (v) the "character" of the borrower, including their education, experience, and integrity (Beaulieu, 1994 ).
Transactional and relational approach to risk
Through their activity, banks obtain specific, confidential information (Fama, 1985; Nakamura, 1993) . The information used by loan officers to assess credit risk can be divided into two types: the first, known as "transactional", comprises objective, quantifiable data, collected from company accounts and presented, for example, in the form of ratios, scores and rating tables; the second type of information is qualitative, and is collected individually by each loan officer. It includes the borrowing firm's business model, competition, technology, management team and stakeholders. It is considered from a long-term, individual perspective.
The relational approach (Elyasiani & Goldberg, 2004 ) is also based on a relationship of trust between the borrower and the loan officer, which helps to reduce the risk. This relationship, explored by Boot (2000) in his literature review, is based on personal contacts between the actors and the consideration of information other than that contained in the accounts or obtained using expert systems. When assessing the solvency of a borrower, the loan officer also considers impressions obtained during discussions with the loan applicant, which provide deeper understanding of the background to the loan and repayment methods (Boot, 2000) .
Nonetheless, the loan officers find it more difficult to use information obtained using the relational approach than that obtained from company accounts (Trönnberg & Hemlin, 2012) , and this leads them to take more risky decisions with regard to awarding loans. Degryse 
HUMAN CAPITAL AND CREDIT RISK MANAGEMENT

Human capital in the banking sector
There are many macro-and micro-economic approaches to human capital, based on many different theories (Kucharcikova, 2014) . At the micro-economic level, human capital is viewed as a key organizational resource. Intellectual capital, including human capital, structural capital, and client or relational capital (Edvinson, 1997) , is considered a crucial resource in highly knowledge-intensive activities, while the composition of intellectual capital -beyond these three components -remains the subject of debate and developments in the literature. Mention and Bontis (2013) observe that the banking sector involves a high concentration of intellectual capital, and that its development is extremely important to the management of a bank. 
The place of training and the role of experience
The constant growth in the value of human capital observed in the banking sector can be attributed to significant efforts in training, whose economic results fully justify the investments made (Guéry, 2011; Lhomme & de Massy, 2011) . Improvements made in the training organized by banks have improved their level of productivity (Cabrita & Bontis, 2008) . Nonetheless, according to Bruns et al. (2008) , the influence of training in the development of human capital in banks depends on its specific features. The "general" component of human capital can be acquired through basic, non-specialist training, providing skills and analytical abilities that apply in most contexts. "Specific" human capital can be developed through specialized training or through experience. It includes competences or "tacit knowledge" that cannot be transferred to a third party or a knowledge system (Berman et al., 2002 H1: Loan officer training influences credit risk management practices.
The loan officer's experience also appears to be a key factor in credit allocation decisions (Ottavia et al., 2011 ). Rodgers' (1999) study of the decision-making process in a sample of loan officers, classified as "experts" and "novices" depending on whether they had more or less than two years' experience, reveals several interesting findings that have been supported by other studies. The experts select the information necessary to process the credit applications with regard to their own mind-map and are better than novices at detecting contradictory information; they reject loan applications when the financial information is limited (Beaulieu, 1994; Rodgers, 1999) . Nonetheless, experts find it difficult to assess company default or bankruptcy risk (Andersson, 2004) ; according to Staw et al. (1997) , they are less successful than novices at identifying weak credit applications.
These different contributions lead us to question the influence of loan officer experience on the anticipation and management of credit risk, and to formulate the following hypothesis:
H2: Loan officer experience is a discriminating factor in credit risk management practices.
METHODOLOGY
We conducted our field study on loan officers in a major French mutualist bank. We initiated the contact in spring of 2012 and sent a questionnaire to all the loan officers working in business centres and branches in a regional division of the bank, a total of 99 officers. The survey used the "Qualtrics" platform. We obtained a 57% response rate and analyzed the data in June 2016.
We measured the dependent variable, risk management, on 5-point Likert scale. We tested the two dimensions studied, risk management and risk anticipation, using 4 items developed exclusively for this study and validated during 4 interviews. The 2 independent variables were covered by 2 measures. We measured two types of experience: experience of the bank and experience of the loan officer's work. We measured two types of training: technical training (financial analysis) and regulatory training. We chose the indicators in our questionnaire with regard to our theoretical model and empirical research analyzing human capital, credit risk management in banks and bank-firm relations (Table 1) . We tested them during the pre-test interviews.
Because of the structure of the questionnaire, the number of respondents and the types of dependent and independent variables, we used 6 ANOVA analyses to explore the variance of the mean value of risk anticipation and management depending on the level of technical training. We used two correlation analyses to test the links between risk anticipation and management, and the level of regulatory training (Table 2) . Anticipation:
• knowledge of the firm, the company head, its environment de;
• daily processing of "important new irregularities";
• information collection that can result in a proposal of provisions;
• analysis of latest company accounts, notably when renewing short-term lines Monitoring:
• by including the risk dimension when setting up the relational program;
• by obtaining support from my expert or branch manager;
• by rigorous monitoring during portfolio reviews and risk committees;
• by monitoring the progress made by the debt recovery and litigation departments on the files they manage 
Training
PRESENTATION OF PRINCIPAL RESULTS
The influence of training on credit risk anticipation
More than 57% of our respondents have received training giving them access to financial analysis knowledge or including a module in financial analysis (see Table 3 ). 35% of them have a Master's degree, and 14% a Bachelor's degree. 
Anticipation and technical training
Knowledge of the firm and its managing director, and an analysis of its latest financial statements appear necessary to all loan officers, whether or not they are trained in financial analysis (the means of the two groups are almost identical). However, loan officers trained in financial analysis often use information collection to assess risk and for the daily processing of irregular files, whereas loan officers untrained in financial analysis use it rarely if ever (the difference in means is significant at the 5% level). Note: ** Significant at 5%.
Anticipation and regulatory training
The way risk is anticipated can vary depending on the level of regulatory training. The daily processing of new irregular files (correlation coefficient 0.439) and information collection possibly resulting in provisions (coefficient 0.362) are characteristic in loan officers with the highest level of regulatory knowledge (respectively significant at the 0.01 level) 1 . Loan 
The influence of type of training on credit risk monitoring
All loan officers know the company and its head, whatever their level of regulatory training.
Monitoring and technical training
Our analysis of the data collected shows that the type of technical training is a discriminating factor for integration of the risk dimension when setting up a relational program (difference in variances significant at the 5% level). The same thing can be observed for monitoring files managed by the debt recovery and litigation departments. Loan officers holding a degree with a financial analysis module are more likely to integrate the risk dimension when setting up a relational program to support clients, whereas other loan officers rarely do so. However, whatever their level of technical training, loan officers rarely if ever call on an expert or their branch manager to help with client risk support. All loan officers prefer a method of regularly monitoring files during portfolio reviews and risk committee meetings.
Monitoring and regulatory training
The results of the correlation analyses show that regulatory training is a discriminatory factor for the inclusion of the risk dimension in relational programs. Loan officers who have received better regulatory training are more likely to include this dimension as a risk management support tool (variance difference significant at the 1% level). These loan officers Note: * 1= poorly or not at all, 2 = poorly, 3 = moderately, 4 = well, 5 = very well, *** significant correlation at the 1% level; ** significant at the 5% level. Note: *** Significant at 1%; significant at 5%. also rigorously monitor portfolio reviews and risk committee meetings as part of their risk support work (variance difference significant at the 1% level). Finally, loan officers with better regulatory training also tend to monitor the files managed by the debt recovery and litigation departments (variance difference significant at the 5% level). Those with less knowledge of regulatory aspects rarely if ever include this dimension in their risk management support. However, whatever their level of regulatory training, loan officers systematically support their clients' risk management with the help of their experts or branch managers (variance difference not significant).
The non-discriminatory nature of experience on credit risk anticipation and monitoring
Of the whole sample, 56% have worked at the bank's regional division for longer than 6 years, and 61% worked as a customer advisor, a similar position, before becoming a loan officer.
Anticipation and experience
Loan officers anticipate default risk in similar ways whatever their level of experience in the banking sector and in their position. Thus, experience is not a determining factor in credit default risk anticipation. Some methods of anticipating are more often used than others, however. Loan officers almost always use their knowledge of the firm, its managing director and its environment, and analyze the latest financial statements, particularly when renewing short-term credit lines. But they use the collection of information for proposing funds and the daily processing of irregular files much less often. Note: * 1 = poorly or not at all, 2 = poorly, 3 = moderately, 4 = well, 5 = very well, *** significant correlation at the 0.01 level; ** significant at the 5% level. 
Monitoring and experience
Loan officers support their clients in very similar ways, whatever their level of experience. Indeed, experience, both in banking and in the position of loan officer, influence only one kind of support. Rigorous monitoring of client portfolio reviews and risk assessment committees is characteristic of greater seniority both in the banking sector and as a loan officer. The differences in the means are significant at the 5% level for banking experience and at the 10% level for experience in the position.
However, whether in the sector or in the position, experience does not make a clear difference to any of the other forms of support. The consideration of risk when implementing a relational program, and the use of a third party, either an expert or the branch manager, are the most common methods used to support risk management, while rigorous monitoring of files during portfolio reviews and risk committee meetings (debt recovery and litigation departments) is secondary, whatever the level of experience in the banking sector or as loan officer. The results of our research also show that the second component of human capital studied, experience, does not influence anticipation, and only influences a single form of credit risk monitoring. Whatever the nature and degree of their experience, loan officers tend to systematically include every lever in their risk anticipation. This risk may however be affected by the measure used in our questionnaire, at least six years' experience in banking. This long period prevented us from analyzing in detail the influence of this experience on different degrees of credit risk. We therefore analyzed the means by type of response to better interpret the loan officers' responses. The results remained the same; a simple comparison of the means confirms the result of the initial ANOVA, which divided all the responses into two groups of more/less than 6 years' experience. Measured over a shorter period (more/less than 3 years), experience in the position of loan officer does not influence risk anticipation. Whatever their degree of experience in the position, all loan officers systematically use all the different methods of anticipating credit risk.
CONCLUSION
The banking sector, faced with a context of narrow margins and increased regulatory pressure, has to manage credit risk particularly rigorously, and human capital plays a key role in this. Several studies have shown the importance of human capital in banking, but most of them measure its influence on profitability. Although Ghosh and Maji (2014) highlighted the importance of intellectual capital in the management of bank insolvency risk, our work is, as far as we know, the first to specifically study the role of human capital in managing credit risk. We show that training is more important than experience in default risk anticipation, but that experience is useful in risk monitoring.
These findings have two important implications for credit risk management and human capital. First, both technical and regulatory training is crucial to enable loan officers to anticipate bank credit risk. Second, experience, whether in banking or as a loan officer, only makes a difference in the risk monitoring. These results will be useful when banks are planning recruitment, career management and resource and skills allocation. They also suggest that staff knowledge management will enable banks to use their human capital effectively to reach their own objectives with regard to risk control, and those fixed by the regulators.
The limitation of our contribution lies in the fact that it studies the role of human capital in controlling credit risk based on only two characteristics: training and experience. This choice, which positions our research outside behavioral dimensions such as loan officers' attitudes, impressions, and intuitions (Hensman & Sadler-Smith, 2011) , has the advantage of a precise research question, but the drawback of taking a technical, impersonal approach to an extremely human process. Further studies could fill this gap. Further research could also study how human capital influences other components of intellectual capital in banks, not only in their value creation process (Mention & Bontis, 2013) , but more specifically in their respective and unique contributions to credit risk anticipation and monitoring.
